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Abstract of JP2003229021 

PROBLEM TO BE SOLVED: To provide a polymer electrolyte having an excellent Ion conductivity 
under low temperatures, and excellent safety, and a secondary battery using the polymer electrolyte. 
SOLUTION: Ion conductivity of a solid electrolyte under a low temperature is improved and high safety 
is secured by compounding branched polyether, ordinary temperature fusing quaternary ammonium 
salt and an electrolyte salt compound to make a composite. 
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-CH2 -CHRi 1 -O- ( i i ) 

(1^4'. Ri 1 P<^;P*^7ttt-CH2 -0-(CH 

2 -CH2 -o)p - AS o<7)r)v 
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-CH2-CHZ-0- (iii) 
TiE^ ( I ) : 

N+ R2 1 R2 2 R2 3 R2 4 (J ) 
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>- H (cftl^^fiS si- v^tt-i? y . 
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m.m<m> xm iS:i§,x<o-( ^ ymmm^s. tx 

[00 04]— :Sr, 1 -xf-;u-3-;<f-;t/-f s^rvy 
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^j:i>m^?:^-rhzbi)-^mMmttx<r>^mmi^mi 

[00051 ftjgEM I ^J: "5 i,3^tMiiL<0^^^:^^ 
Jf^t tT4aT>'^:-'>A;«^^y^fflV^/t^ia^M 
lSiO«S*>«i2|=^>tJ: <0^^tlX\<^^ (^^1 1-2 
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[0008] ^m^v^-y'fi'tii. -ityji-xyi-is 
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■r. ) . N (C2 F5 SO2 ) 2 ~ (OT> TBET 

I J fcB&-r. ) , CF3 SO3 - . BF4 - . i5xx/p 

[00191 4mTy^-^M,mc0i!!^:tyfS.»t LX 

N+ R2 1 R2 2 R2 3 R2 4 ( J ) 

[S^tf. R2 1 , R2 2 , R2 3 ti|5|-XfiS'SroTV% 

^zl-^yl-S^rft-r. R2 1 i:R2 2 (i— 1^1-1^:^0 T/U 



!.(4) 003-229021 (P2003-229021A) 



[ 0 0 2 0 ] j(; ( I ) «04a7'>-^:-'>AX?^^':xlCi3 

JU^ tert-y^JU^ ^y^JU^ ^dfi^/p, :^ 

[002 1] TO-Jl^±. «*Sc6-2 0, mi.iI 6 
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CTi.{fl~l OT^-^TiV^, R2 4^com, ^f- 

'fyyf-yU, sec-yf-;P. tert-yf-Zl', '^yf-Zl^, ^ 
=Jf /sy^^i^s jf:?^/!^, y-;u. 'f-^)V^j:}iXtb 

[0025] AiekTy=%—^J^'&.cr>ij^icymt<r)mh 

;l^yx— ;UT>-t-'^A, M»;<^/U>'^n^^£/;PT 



^-'^A. hy^f-;K^h4f>';<r;U#-;Px^;P) r 

y^:-'>A. hy^f-;l-xf-;>T>'^:-'>A. hy^f- 

a; hy;<^;W {^^-9 TV^r--^ 

A. hyx-?-yK>'i^vur>*-'>A, N-^^;uy^ 

^f-;t^rp tVl^f'<.y S/'r-i^A. N-^^yl'TatVl'f 

oy>''-'>A. hyx^/uy^ypTv^^'^A. hux 
f-yur^yur^^-'^A, Y^)y^)V:<^)vry^--^ 
A. hyy^yi'7x-yi,ryt-n7A. byr^/K:^ 
i/'yi'T^/^i-'^A, feit/hy^f-yi^ryyi'Ty^-'^ 
A^AW^ixl.. 

[0026] 4«iry^:-'>AJe<;5;&^;f i^^^J-i: LT 
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tzm^^yt. i^m^:ty. mm^:ty. 3^m^^ 
y. mi§mm^:^y. ^^i^rym-i^^y. f-h^yjv 
jj-o^fx'^sa-fjrv', m&^ity. as Fg - , PFg 

-s x'fT^))i'::^JV-!t-^y^4^y^ 7i-:?^yPxyP*:xl! 

■i^y. VTi^fiy<y-^y:^/UTi-^ym^ ^y . -)-y9i^ 
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Wjj-y, XI sog - [ (XI SO2 ) (X2 so 

2 ) N] - , [ (XI" SO2 ) (X2SO2) (X3 S 

02 ) c] - , at/ [ (XI SO2 ) (X2 SO2 ) Y 

C] - i}>i>mi,itit:m^^yf^j:h^-^i)mfhtt 
fflt, XI , X2 , X3 S.t>'Y««^®§H4ST'S> 

h. »SL<j±xi , x2 , m/x.^ it^^miLxm. 
mWiffi 1 t^h 6J£co>'^•-7y^:^^ry^^y^SX{i>'^•-7 
/Ppj-nry-ykST*)'). Yti^ha*. :::.hay*. 
;i&;l^;t?-yl^a, ;*;l';J?^i'yPaX{i;i/ry*T*-l>, X 
1 , X2 , ai/X3 {4:g.^|Bl— -Cib-p-Ct, S^ToTV^ 
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.^:t>*^'fflV^^^^^, ^7^^, Li. Na, K, Rb. C 
3^ So 

[0030] L i -f :^ymmi>zi6\^xitmMn^it^ 

t tTliL i m^^amt L< , J: 0»i L<{SiiJg 

i TF S I ) ts:>iti'^9Mmh \^xmf i^iXhif:LiXh^.Z 

[0031] m^'smc^<r>m,t. %m^^}:L~^iv 

i:4arv^-'>AJgc7)^tf-Ml 0 OSigJtcStLT, 

2~4 0 0M^, M;c.{f5-1 0 0Migi5-C'S)-5Tj: 

[0032] -<X«?fi<7)iE®vS^%«i: L■C^i3>'^V^ h®! 
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t±, 1 OX:{ct3(t-S>^sS&fc:j:SfflSffi2:fflv\ Sfe- 

[0034] mm<7y^mmitx oxxo . i c£?)u- b 

T4.2Vt3. QV<^f^X'im^^i<fi\K HWM 

iEmmm9mim&mt:r)cr)mmmm. (mAh/g) -c- 
miy^ii. ymm^miiimm&/ymmm. (%) T-a 

[003 5] M^Jl *rijx-x;U<^ifflS . 
m 1 tc^f :}J-iiS^^ U 1 ~ 5 RzmMyt^ U x— f 
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tcj;^^S:SrS:mt/Co ft^-f^Bt (1*)SR I D-6 
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(2-^ b^vxb:^f5/)xf';P:?^U>^^'^^^-T'/^^^ 
•r. **OE0/EMl=85/i5(i:Xf-lxy5r:af>.Hi:^ h . 

^ i/x b S/:af x^yl^^r U z^ji^ji^^juco 2 TcftS-^ 

tr^L. *a'^f*4'<?D^yv-c7)^;^Jt*^'x^lx>':t 



85:1 Br^^S^hSr^-ro IsI;KCwE0/EM2/AGE= 8 
6/1 l/3(iX^l/V:t^>'h\ 2-(2-^h^i/X 
h:^>')x-?^;l/:/|j d^S/VUX-T^/l/SlA'T U/P^U i^i^ 
;^x-x;^c7)37C*S-&#:«:«L. i^-^^O^yv 
-c7)^;^it^:;5?^Xf-l^y:t^5/K : 2-(2-;'< h^S/X 
hari^)x^;U:J?^»jS/i^VUx-T-/l/ : T U ^W:/ U S^VP 
X-T-Zl-^SG : 1 1 : 3Tt>h Zti:mt. 
U -7- 6 i±7t^V Xf-lx y:^^ H ^m^. 
[0039] SitMl iE«i«OpK 

F M c x-^i;^-->'j;^xAX(ac) S 3 y f-n7 



A 9 0 mm^iz-mm^^iMmmT-k^i^ y^=y -y ^ 

^tcM^St, 1 3 0'C-C2ffi?raigM*, Q-yUri^X 

[0 040] ^CT2 nmmcriwm 

AiSMSfi (::*:ISp5';?.^5;*/K1*)i^MCMB2 5-2 

2 0//mi:^rSJ:3%— tcM^SL. 1 3 0X:-C2^iaSg 

coo4i]siM^ji ^v-^-mmwc^mm 

MhVy)i'^u^:S^y:^)l'7i~^~^A)>( S H (TMPA 
-TFSI ) tSitlfUt'J^hy^/Pjfo^rJ'iyxyU^V 
M^SF'J^-^A (LiTFSI) $rfi»JtT-l : 1 : 
0. 5 4:b^^Xol>ZWM.Ltz. n&m. T-i^h-hV 
/W^^KUx-T^/U 1 0 OMMmzictLX 5 0 OSMSii 

isatxi^-iz^j:htximM-^Lfz. M-^mm^ 2 mm 

f^mLxmMLfzm. PET7 JUMzmim^i)^5 0 /X 
mi:^:SJ:ai|»-{cM^PU3t, 1 0 O'CT'l O^iajPfa 
LTr§«^l^^, 8 0°CT-2 4^raK^«^^T-7 

s u s 3 1 emffiTtt^^i 1 ox:izx -f^y&m-^im^ 

LfctZ^l. 7X10 - 5 sXcmX'h^tz. 

[0042] mmm 2 y -<?:«mco#« . 

;KllX-f-;H. TMPA-TFS liiit/fL i TPS 
ffifli. r-fe h::i h y;U$-;t^ yx-7^;l^ i o OMAmz 

MLx 5 0 omm^^Mtxm-iz^^^^x'mm^L 

Jt. 183t«?iJl-r-iffl»L^jEfli«fcSi§M2Tilffl?L;tft 
8 0X:X'2 4^M^^inr>ti, CltOiEmfiifat:, 

^; 3^yM-fe;l^2 0 3 2{cifAL«3&L^c, -fmtf^: 

3 ^ v-feyPcTjjERmseS^^^T o 7t i: ; ^ SS«^»{i 1 3 
8mAh/g, J(l*{±9 9. 3%-C'*o7t, 
[0043 ] IDSSWI3 U v-®i?®coPi8 

u x-7"/p 2 ^fflv mjinisii?? 1 b mmiz L xm 

6. 2X 1 0- 5 S/cm-rj>ofc. 

[0044] mmm4 it^ y -7--<x«m<of^ 
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[0045] S?ifi^5 ;Ky-?-^«OPi8 
,1?!;j:-7^;l.3; TMP A-TF S I fcilf L i TF S 

IS:«»Jfei : 1 : 0. 5 4i:=3:.SJ:^{cffit^, 
,-KUx-xyU 1 0 OSiHStc^t LT 5 0 0S*gS<7)r-fe 

mm: 2 a4gBjDx.fc , m.-^mm: 2 i^fawa Lxm 

L:^^PET7 -f /W^tC|<aaii[;^*«5 Oiumt^rSJ: 3 

1 7t . 1 0 0 -CT' 1 0 "jtmmtX^xmk^m 

1 0 0''CT'2^SJlgSiL^^Srffoy::, 
8 0X:t:'2 4^ia^ffiSaSsS:1fV^; Z.f\.^%im.oiL-t 
h . SIMM 1 LTmS?W c £0-< :t i'e^SSrSS 

SLTtfc^-?), 7. 5X 1 0- 5 s/cm-Cfco/t. 

[0046] l^JtM6 J v--»:^cof^ 
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/t-^TJ^yx-x/H 0 OMgBlcML-C 5 0 OMSgPS: 

:ti^8 0°CT2 4^S*Sia^$:fif-^^>:. CKOiEffi^i: 
gl^;^3:«-ra. JE^^ii-TtfS. 3 yM-b;P 2 0 3 2 
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[0047] iisfiM 7 r^^) v-mMMcops 

7. 4X 1 0- 5 S/cmT-ab-^/i. 
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5. 1 X 1 0- 5 s/cmTJ>-3fc. 

[00 50] sisfi^ii 0 ;i?yv--<ji:^?ft<of^ . 
y x-x;^ 5 $-fflv ^ , «?fet:r«M® e 
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1 2 2mAh/g. S&^i9 8. 2%t:'&ofc. 

[00 5 1 ] tmmi 

-■JfUi— f;P6. TMPA-TFS ItjJ:i;fL iTFS 
HmmtTl : 1 : 0. 5.4t^i,XdiznmLfz<. 

MLX5 0 om&^^mtx^izykh ^tws^l 

^. li-^J§?a5-2l»fS»MLTlBt7aL:t^. PET7^ 

;WAlcKjSf^Jl;^*J5 0jumlc:5r?.J:d{cMXt?t, 1 

oo'cx'io-^miim^Lxmt^^f^i^. 8or-c-24 

f S-HSl 5mm<^).SUS3 1 6®lir8lEiM OX:i,ZX 

■^:^ymmm^m&Ltibz^7 . 3x10-6 s/c 
[0 0 5 2] itnm2 

V ^7tl3K4IIM««J 4 i: Hatc t T 3 y-fz/U^im L 

68mAh/g.S!l*{46 1. 2%rj>-3:t, 
[0053] lySMl 1 jJfJ V-«»®tfOiiS 

;KUX— x^P4, TMPA-TFS Ii3j:lXL iTFS 
I5-S»ib-Cl : "4 : 1 t^SiatcfFfiLfc, 

-x/H 0 OSSgPtc^fLT 3 0 OSMgPcor-lr 

2MsgpjDx;t, m.-^mm^ 2mmmmLxm.i&Lfz 

f^. PET7 -f ;l^i^tcie^^J5;^^*?5 Oumtz^^i: o iiz 

mjLLtz. 1 0 01C-C1 o^mm,vxmm^mt:mi. 
ioo°cx2mw^tm^i.mmt:ff^tz. so-c 

T-2 4Wffa»Sfg«5-ffV\ ^^t$rlMWgi:-r.|.. H 
t:L^. 1. 7X 1 0- 4 s/cm-C'fc-^J'^. 

[0054] mmm 12 v-ra^?ficof^« 

,-Ki;x-T-;U4, TMPA-TFS Ifeif^L iTFS 
Ii&SfiJtTl : 4 : 1 fc^rS J: ^ IcfffiL^. ;!KUx 

1 0 oms.mznLx 3 0 ossgpor-t n-h 



i:n^fz, cicoiEmssfc. IIM0IJ1 iTissL^cmM 

«gS-8t;^3^ia. KM^-^fz^. 3>f yM-fe;l^2 0 3 

i£:ffo7ttC5JSC^W»41 3 9mAh/g, S!)*{49 
9. A%X'h'>ti. 

[005 5] mmm is '7-mM'^<r>mm 

A- t'X( h D 7;t^:to^ ^J' yx/U^^-^-i.) 5 H ( T 
MMMA-TF S I ) t3 it/L i TF S I ^MMUcX 

1:4:1 t^s^xo^zn^Ltz. ^txmuimmi 
itwm^zLxnMmwz. zixiimMnYifth. 
mmm 1 b nmi.zLxmsm^cr>^ ^MsS^s-si^t 

fzbZ^. 2. 8X 1 0- 4 S/cmT'$>'5;t. 

[0056] mm 1 4 ;Ku '?-z:dmM.<^^^ 

MMMA-TFS I ) fcit/L i TFS I SrMibtT 
1:4:1 t^SidicffSLT^c. 'ei^J^i^^'M4lli£^Jl 

2f:ipi«cL'riE«ii$-i@i?t7t. zcoiEkmhmsm 

h^m^^xmmmiskmmizn^y^ji'^^Lfz. 
y-k:)u<7ims(MMf^^n':>fz t z ^tmmmit 1 3 

8mAh/g. SWtt9 9. 3%f*-53t. 
[0057] 

mmm^m^^fz v ^^M.-d^mammb ^n^zf^ e m 
mt^iiizmmmm^coi^m ■ imi. 9a.m^<r>mm 

X. iS3&x'ffymi^yESc^simfm\>^iSiM^mi: 



(51)Int.Cl.^ m^m.^ ' FI 

H 0 1 M 10/40 H 0 1 M 10/40 B 

;^R5;fc*clST|TSE?XF« 1 T S l(«i 8 # 
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F:57-A(##) 4J002 CH021 DD037 DE187 EN136 

EV237 FD117 GQOO GQQ2 
4J005 AA02 AA03 BBOl 
5G301 CA30 CDOl ■ 
5H029 AJ02 AJ12 AK02 AK03 AK05 

AL03 AL06 AL12 AM16 CJ08 

CJll HJ02 HJll 



